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Saul-Wilson syndrome
Saul-Wilson syndrome is characterized by short stature (dwarfism) and other skeletal
abnormalities. The growth problems in Saul-Wilson syndrome are called primordial,
which means they begin before birth; affected individuals show slow prenatal growth
(intrauterine growth retardation). After birth, affected individuals continue to grow at a
very slow rate, with the average adult height being 3 feet, 6 inches (107 centimeters).

Individuals with Saul-Wilson syndrome have distinctive facial features that often include
a prominent forehead, sparse scalp hair and eyebrows, prominent scalp veins, a narrow
nasal bridge, a beaked nose, a wide area separating the nostrils (broad columella), a
thin upper lip, and a small lower jaw (micrognathia). This combination of facial features
can give affected individuals an appearance of premature aging, particularly in infancy,
that is sometimes described as progeroid.

Additional skeletal abnormalities in Saul-Wilson syndrome include abnormalities in the
structure of the long bones, short fingers and toes, an inward- and downward-turning
foot (clubfoot), an abnormality of the hip joint that causes a decreased angle between
the head and shaft of the upper leg bones (coxa vara), or flattened bones of the spine
(platyspondyly) and other spinal abnormalities. Some affected individuals have bones
that are unusually fragile, resulting in bone fractures that occur with little or no trauma.
Adults with Saul-Wilson syndrome may experience joint pain (osteoarthritis) due to
breakdown (degeneration) of the joints.

Children with Saul-Wilson syndrome often have hearing loss, clouding of the lenses of
the eyes (cataracts), or a blue tint to the whites of the eyes (blue sclerae). They may
also have retinitis pigmentosa, in which breakdown of the light-sensitive layer (retina)
at the back of the eye can cause vision loss. Individuals with Saul-Wilson syndrome
may have early delay of speech and motor development, but they usually have normal
intelligence.

In Saul-Wilson syndrome, levels of white blood cells can vary from normal to low
(intermittent neutropenia). Neutropenia makes it more difficult for the body to fight
off foreign invaders such as bacteria and viruses, and may contribute to recurrent
respiratory infections that occur in childhood in some individuals with Saul-Wilson
syndrome.

Frequency

Saul-Wilson syndrome is a very rare disorder. At least 16 affected individuals have
been reported in the scientific literature.



Causes

Saul-Wilson syndrome is caused by mutations in the COG4 gene. This gene provides
instructions for making one piece of a group of proteins known as the conserved
oligomeric Golgi (COG) complex. This complex functions in the Golgi apparatus,
which is a cellular structure in which newly produced proteins are modified so they can
carry out their functions. The COG complex plays an important role in the transport of
proteins from the Golgi apparatus to another cellular structure called the endoplasmic
reticulum. The endoplasmic reticulum processes proteins and helps move them to other
structures in the cell. Transporting proteins from the Golgi apparatus to the endoplasmic
reticulum (known as retrograde transport) is important for recycling proteins and
relocating misplaced proteins.

The COG4 gene mutations that cause Saul-Wilson syndrome result in production of
an abnormal COG4 protein. Although the protein is altered, it is still able to be a part
of the COG complex. When the abnormal COG4 protein is part of the COG complex,
the transport of proteins between the Golgi apparatus and the endoplasmic reticulum
is increased. It is unclear how this change in retrograde transport impairs bone growth
and leads to the signs and symptoms of Saul-Wilson syndrome.

Inheritance Pattern

This condition is inherited in an autosomal dominant pattern, which means one copy of
the altered gene in each cell is sufficient to cause the disorder.

Most cases of this condition result from new (de novo) mutations in the gene that occur
during the formation of reproductive cells (eggs or sperm) in an affected individual’s
parent or in early embryonic development. These cases occur in people with no history
of the disorder in their family.

Other Names for This Condition

• microcephalic osteodysplastic dysplasia

• microcephalic osteodysplastic dysplasia Saul Wilson type

Diagnosis & Management

Genetic Testing Information

• What is genetic testing?
/primer/testing/genetictesting

• Genetic Testing Registry: SAUL-WILSON SYNDROME
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1300285/

Other Diagnosis and Management Resources

• GeneReview: Saul-Wilson Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK554080
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Additional Information & Resources

Health Information from MedlinePlus

• Encyclopedia: Microcephaly
https://medlineplus.gov/ency/article/003272.htm

• Health Topic: Dwarfism
https://medlineplus.gov/dwarfism.html

Additional NIH Resources

• National Institute of Neurological Disorders and Stroke: Microcephaly Information
Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Microcephaly-Information-Page

Educational Resources

• Boston Children's Hospital: Growth Problems
http://www.childrenshospital.org/conditions-and-treatments/conditions/g/growth-
problems

• European Skeletal Dysplasia Network
http://www.esdn.org/eug/

• MalaCards: saul-wilson syndrome
https://www.malacards.org/card/saul_wilson_syndrome

• UCLA International Skeletal Dysplasia Registry
https://www.uclahealth.org/ortho/isdr

Patient Support and Advocacy Resources

• Little People of America
https://www.lpaonline.org/

• Little People UK
https://littlepeopleuk.org/

• The MAGIC Foundation
https://www.magicfoundation.org/

Clinical Information from GeneReviews

• Saul-Wilson Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK554080

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Saul-Wilson+syndrome%29+AND
+english%5Bla%5D+AND+human%5Bmh%5D
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Catalog of Genes and Diseases from OMIM

• SAUL-WILSON SYNDROME
http://omim.org/entry/618150

Medical Genetics Database from MedGen

• Microcephalic osteodysplastic dysplasia, Saul-Wilson type
https://www.ncbi.nlm.nih.gov/medgen/722057

Sources for This Summary

• Blackburn JB, D'Souza Z, Lupashin VV. Maintaining order: COG complex controls Golgi trafficking,
processing, and sorting. FEBS Lett. 2019 Sep;593(17):2466-2487. doi: 10.1002/1873-3468.13570.
Epub 2019 Aug 16. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31381138
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6771879/

• Ferreira C. Saul-Wilson Syndrome. 2020 Feb 20. In: Adam MP, Ardinger HH, Pagon RA, Wallace
SE, Bean LJH, Stephens K, Amemiya A, editors. GeneReviews® [Internet]. Seattle (WA): University
of Washington, Seattle; 1993-2020. Available from http://www.ncbi.nlm.nih.gov/books/NBK554080/
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/32078278

• Ferreira CR, Xia ZJ, Clément A, Parry DA, Davids M, Taylan F, Sharma P, Turgeon CT, Blanco-
Sánchez B, Ng BG, Logan CV, Wolfe LA, Solomon BD, Cho MT, Douglas G, Carvalho DR, Bratke
H, Haug MG, Phillips JB, Wegner J, Tiemeyer M, Aoki K; Undiagnosed Diseases Network; Scottish
Genome Partnership, Nordgren A, Hammarsjö A, Duker AL, Rohena L, Hove HB, Ek J, Adams
D, Tifft CJ, Onyekweli T, Weixel T, Macnamara E, Radtke K, Powis Z, Earl D, Gabriel M, Russi
AHS, Brick L, Kozenko M, Tham E, Raymond KM, Phillips JA 3rd, Tiller GE, Wilson WG, Hamid
R, Malicdan MCV, Nishimura G, Grigelioniene G, Jackson A, Westerfield M, Bober MB, Gahl
WA, Freeze HH. A Recurrent De Novo Heterozygous COG4 Substitution Leads to Saul-Wilson
Syndrome, Disrupted Vesicular Trafficking, and Altered Proteoglycan Glycosylation. Am J Hum
Genet. 2018 Oct 4;103(4):553-567. doi: 10.1016/j.ajhg.2018.09.003.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30290151
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6174323/

• Ferreira CR, Zein WM, Huryn LA, Merker A, Berger SI, Wilson WG, Tiller GE, Wolfe LA, Merideth
M, Carvalho DR, Duker AL, Bratke H, Haug MG, Rohena L, Hove HB, Xia ZJ, Ng BG, Freeze HH,
Gabriel M, Russi AHS, Brick L, Kozenko M, Earl DL, Tham E, Nishimura G, Phillips JA 3rd, Gahl
WA, Hamid R, Jackson AP, Grigelioniene G, Bober MB. Defining the clinical phenotype of Saul-
Wilson syndrome. Genet Med. 2020 Jan 17. doi: 10.1038/s41436-019-0737-1. [Epub ahead of print]
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/31949312

• Saul RA, Wilson WG. COMMENTARY-The Saul-Wilson syndrome from its early days until now. Am
J Med Genet A. 2019 Feb;179(2):159-160. doi: 10.1002/ajmg.a.8. Epub 2018 Dec 13.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/30548960

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/saul-wilson-syndrome

Reviewed: April 2020
Published: June 23, 2020

page 4

http://omim.org/entry/618150
https://www.ncbi.nlm.nih.gov/medgen/722057
https://www.ncbi.nlm.nih.gov/pubmed/31381138
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6771879/
https://www.ncbi.nlm.nih.gov/pubmed/32078278
https://www.ncbi.nlm.nih.gov/pubmed/30290151
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6174323/
https://www.ncbi.nlm.nih.gov/pubmed/31949312
https://www.ncbi.nlm.nih.gov/pubmed/30548960
https://ghr.nlm.nih.gov/condition/saul-wilson-syndrome


Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 5


